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Abstract

This paper describes a potential-based panel method formulated for the analysis of a super-cavitating
two-dimensional hydrofoil. The method employs normal dipoles and sources distributed on the foil and
cavity surfaces to represent the potential flow around the cavitating hydrofoil. The kinematic boundary
condition on the wetted portion of the foil surface is satisfied by requiring that the total potential vanish
in the fictitious inner flow region of the foil, and the dynamic boundary condition on the cavity surface
is satisfied by requiring that the potential vary linearly, i.e., the tangential velocity be constant. Green’s
theorem then results in a potential-based integral equation rather than the usual velocity-based formula-
tion of Hess & Smith type. With the singularities distributed on the exact hydrofail surface, the pres-
sure distributions are predicted with improved accuracy compared to those of the linearized lifting sur-
face theory, especially near the leading edge. The theory then predicts the cavity shape and cavitation
nurber for an assumed cavity length. To improve the accuracy, the sources and dipoles on the cavity
surface are moved to the newly computed cavity surface, where the boundary conditions are satisfied
again. This iteration process is repeated until the results are converged.

Characteristics of iteration and discretization of the present numerical method are much faster and
more stable than the existing nonlinear theories. The theory shows good correlations with the existing
theories and experimental results for the super-cavitating flow. In the region of small angles of attack,
the present prediction shows and excellent comparison with the Geurst’s linear theory. For the long ca-
vity, the method recavers the trends of the Wu's nonlinear theory. In the intermediate regions of the
short super-cavitation, the method compares very well with the experimental results of Parkin and also

those of Silberman.
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